Purification, characterisation and distribution of ovine neuronal nitric oxide synthase.
Nitric oxide (NO) is an ubiquitous intercellular messenger molecule synthesised from the amino acid L-arginine by the enzyme nitric oxide synthase (NOS). A number of NOS iso-enzymes have been identified, varying in molecular size, tissue distribution and possible biological role. To further understand the role of NO in the regulation of neuroendocrine function in the sheep, we have purified and characterised ovine neuronal NOS (nNOS) using anion exchange, affinity and size-exclusion chromatography. SDS-PAGE reveals that ovine nNOS has an apparent denatured molecular weight of 150 kDa which correlates well with the other purified nNOS forms such as rat, bovine and porcine. The native molecular weight predicted by size-exclusion chromatography was 200 kD which is in close agreement with that found for porcine and rat nNOS. Internal amino acid sequences generated from tryptic digests of the purified ovine nNOS are highly homologous to rat nNOS. There was no significant difference in the cofactor dependence and kinetic characteristics of ovine nNOS when compared to rat and bovine nNOS, (K(m) for L-arginine 2.8, 2.0 and 2.3 microM respectively). A polyclonal anti-peptide antibody directed toward the C-terminal end of the rat nNOS sequence showed full cross-reactivity with the purified ovine nNOS. Immunohistochemical and Western analysis using this antiserum demonstrate the expression of nNOS in the cortex, cerebellum, hypothalamus and pituitary of the sheep. The lack of staining in the neural and anterior lobes of the pituitary seems to suggest that NOS plays a varied role in the control of endocrine systems between species.